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FOREWORD 

This Indian Standard (Part 4) was adopted by the Bureau of Indian Standards on 14 September 1988, 
after the draft finalized by the Medical Glass Instruments and Appliances Sectional Committee had 
been approved by the Consumer Products and Medical Instruments Division Council. 

This part ( Part 4 ) is one of a series of methods of test for assessing the biological hazards of the 
medical devices that directly contact body tissues or substances that are to be introduced into the body 
by means other than oral. 

This standard is proposed to be published in 12 parts. Other parts are as follows: 

Part 1 Terminology 

Part 2 Selection of biological methods of test 

Part 3 Method of testing by tissue implantation 

Part 5 Method of test for intracutaneous reactivity of extracts from medical devices 

Part 6 Method of test for systemic toxicity: Assessment of pyrogenicity in rabbits of extracts from 
medical devices 

Part 7 Method of test for sensitization: Assessment of potential of medical devices to produce 
delayed contact dermatitis 

Part 8 Methods of test for skin irritation of extracts from medical devices 

Part 9 Method of test for skin irritation of solid medical devices 

Part 10 Method of test for dental materials 

Part 1 1 Method of test for eye irritation 

Part 12 Method of test for toxicity to cells in culture of extracts from medical devices 

Part 2 of this standard provides guidance on the selection of recommended methods of test for the 
initial assessment of biological hazards in medical devices which has been referred to in this part of 
the standard. 

In the preparation of this standard, assistance has been derived from BS 5736 : Part 3 : 1981 TvaJuation 
of medical device for biological hazards : Part 3 Method of test for systemic toxicity : assessment of 
acute toxicity of extracts' issued by the British Standards Institution, UK. 
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GUIDE FOR EVALUATION OF MEDICAL 
DEVICES FOR BIOLOGICAL HAZARDS 

PART 4 METHOD OF TEST FOR SYSTEMIC TOXICITY : ASSESSMENT 
OF ACUTE TOXICITY OF EXTRACTS FROM MEDICAL DEVICES 



1 SCOPE 

1.1 This standard ( Part 4 ) describes a method of 
test designed to provide information on the acute 
toxic effects attributable to leachable inherent or 
extraneous substances present in or on a medical 
device. 

1.2 This method specifies the use of a polar and 
non-polar solvent to obtain extracts that are 
administered as a parenteral dose to mice and 
assessed for acute toxicity 3 to 14 days later. 

1.3 This method of test is recommended for the 
initial assessment of devices in Category A, Bi, C 
and El ( see Part 2 of this standard ) : 

a) Category A — Those intended for long-term 
( long-term covers a period from a few 
months to permanent use ) implantation 
within the body tissue, for example, artery 
grafts and hip prosthesis; 

b) Category B^— Those intended for long- 
term ( long-term covers a period from a 
few months to permanent use ) or repeated 
contact with mucosal surfaces, for example, 
contraceptive devices; 

c) Category C — Those intended for short- 
term ( short-term covers a period from a 
few minutes to several weeks continuous 
use ) use within the body or in contact with 
mucosal surfaces, for example, tracheal 
tubes, urinary catheters and intravenous 
cannulae; 

d) Category £i — Those intended to contain 
or administer substances including blocd, 
that are introduced parenterally into the 
body, for example, blood bags, haemodia- 
lysis equipment, intravenous administration 
sets and kits, and hypodermic syringes. 

2 DEFINITIONS 

For the purpose of this standard, the following 
dclmitions shall appJy. 

2.1 Acute Toxicity, Acute Toxic FfFects 

Undesirable oiTcct(s) that become .apparent with- 
in an observation period of J 4 days or less after 



administration of a single dose of extract or 
extractant, 

2.2 Device, Medical Device 

Any item used in medical treatment, diagnosis or 
contraception, not intended to have a pharma- 
cological action on the body. 

2.3 Final Product 

Medical device in its ready-for-use state. 

2.4 Parenteral Administration 

Administration by breach of the skin or mucous 
surfaces. 

2.5 Systemic Toxicity 

Undesirable effect(s) that become apparent at 
sites distant from the injection site of an extract 
or extractant. 

2.6 Test Material 

The final product or sample of final product that 
is to be tested. 

3 ANIMALS AND HUSBANDRY 

3.1 Twelve male and twelve female albino mice of 
a single strain, weighing 17 to 23 g at the start of 
the test, shall be used. 

3.2 Assign the twelve males randomly into four 
groups, housing three to a cage. Similarly assign 
the females to four separate cages. 

3.3 The animals shall have free access to food and 
water. 

4 PREPARAIION OF EXIRACI S 

4 1 Sterilization and Handling of Test Materials 

4.1.1 Test material that is pre-sterilized ( refers to 
devices obtained sterilized i'rom the manufaciurer 
or supplier ) shall be handled aseptieally throueh- 
out the extraction and test procedure. 

4.1.2 The test materia! that is normally supj^lied 
nua-stcrile but is stenJized before use shall he 
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sterilized before the extraction procedure and 
handled aseptically throughout the extraction and 
test procedure. 

4.1,3 Test mntcrial not required to be sterile in 
use shall be subjected to the extraction procedure 
and the extracts obtained with the polar solvent 
shall than be sterilized before administration ( see 
Note in 4.2.2 ) 

4.2 Extractants 

The following are required for preparation of 
extracts and for use as controls. 

4.2.1 Polar Solvent 

Sterile saline solution containing 9 g/1 sodium 
chloride. 

4.2.2 Non-Polar Solvent 

Sesame oil or cottonseed oil conforming to IF, BP 
or USP. 

Note — It is recognized that it may not be practi- 
cable to sterilizeihciion-polar solvent. Care should 
be taken to minimize any possible microbiological 

conkimin;Uion.Pfcparationasin 4.1.2 may be used. 

4.3 Principles of Extraction 

4.3.1 The test material shall be representative of 
the final product 

4.3.1.1 To achieve this, the test material may 
consist of small pieces of the final product or of 
one or more intact devices. For large, multi- 
component devices, for cxnmpJe, dialysis units or 
membrane oxygenators, it may be appropriate 
to test the individual components of the device 
separately. 

4.3.1.2 The quantity of any inherent or extraneous 
substances extracted is related to the surface area 
of the sampie ( interracial area ) with which 
extractant is brought into contact. 

4.3.1.3 The concentration of any inherent or ex- 
traneous substances in the extract and hcncothe 
dose delivered to the animal, depends on both 
the interfacial area and the final extract volume, 

4.3.1.4 The interfacial area per unit volume of 
extract has to be taken into consideration when 
the dose delivered to the test animal is related to 
the exposure of the device to psticnt. 

4.3.2 During the extraction, the interfacial area 
per miJiilitrc of fmal extract volume shall, where 
possible, be 0!ie- third of the surface area of the 
device that comes into direct contact cither with 
body tissues or with mucosal surfaces and/or body 



fluids, or with liquids that are subsequently intro- 
duced parenterally into the body under the 
intended use. 

Note -- Thcf<^ctor of one-third ;;rises from con- 
sideration of the margin of safety, on the basis of 
an empirical dose comparison between the test 
ariniaf anti human. Under the conditions pjven w 
4.3.2, the dose per kilograin of body \Aeii»ht ;u!mi- 
ni'^tcrcd to the test animal is upproximatclv one 
thousand times greater than that which would be 
received from the device under intended medical 
use tn ;i m;in v.cighing 70 ]sg- 

4.3.3 The technique used in exposing the test 
material to the extractant shall be selected accor- 
ding to the requirements of 4.3.1 and 4.3.2. and 
may consist of total immersion or flow-through 
methods, or a successive extraction of more than 
onespecimcji of the final product. 

4.3.3.1 Fragmentation of the test material may 
be used to increase the interfacial area. 

4.3.4 Extraction conditions shall simulate, as 
nearly as possible, the conditions under which the 
device will normally be used. 

4.3.5 During the extraction, 27 I 3" shall be repre- 
sentative of room temperature and 37,-1:2'' that of 
the body temperature. 

4.3.6 The period of contact between the extractant 
and the teet material shall be not less than 2 hours 
and need not be longer than 72 hours. 

4.4 Procedure 

4.4.1 Using the polar ( 4.2.1 ) and the non-polar 
solvent ( 4.2.2 ) as extractants, prepare sufhcieat 
volumes of extract of the test material in accor- 
dance with 4.1 and 4.3 to carry out the procedure 
described in 5,1.2. 

4.4.2 In conditions identical with those used 
in 4.4.1, prepare controls using both the pt>),ir 
solvent and the non-polar soivenijn the absence 
o{ test material. 

4.4.3 Sterilize the extracts obtained with the polai 
solvent from unstcrihzcd devices (.vc^(' 4. 1,3), 

4.4.4 Record for the test report, the precise con- 
dition or extraction and, w lierc applicable, :)/' 
sterilization. 

5 MSTPROCEDlilU: 

5.1 Preparation of Animals and Administration 
of lixdiicts and extractants 

5.1.1 Weigh each animaJ immediately before treai- 
nicnt and record Ihc rcsLilts {ov the m^ki rcporL 
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5.1,2 Assign to each of the following four groups, 
one cage of three males and one cage of three 
females ( see 3.2 ) and treat the groups in the 
manner indicated below: 

a) Group /(Control ) — Administer the polar 
solvent, 50 ml/kg, as a single intravenous 
injection via the lateral tail ( coccygeal ) 
vein. 

b) Group 2 { Control )— Administer the non- 
polar solvent, 50 ml/kg, as a single intrapcrt- 
toneaJ injection. 

c) Group 3 ( Test ) — Administer the extract of 
the test material in the polar solvent, 
SOml/kg, in the manner spec i lied for 
Group L 

d) Group 4 ( Test ) —Administer the extract of 
the test material in the non-polar solvent, 
SO ml/kg, in the manner specified for 
Group 2. 

5.2 Observation of Animals 

5.2.1 Observe the animals frequently during 
4 hours immediately following injection and at 
least once a day thercni'tcr. 

5.2.2 Record any signs of reaction to injection in 
terms of period to onset, duration and intensity. 

5.2.3 Record any death and the circumstances of 
the death. 

5.2.4 If any animals die before the end of the 
period of observation, perform an autopsy on 
decedents as described in 5.3.2. 



5.3 Termination of Test 

5.3.1 Not sooner than 72 h or later than 14 days 
after the administration of extracts andextractanis, 
weigh and kill all surviving animals and rccorcl 
the weights and appearances for the test report. 

5.3.2 Conduct an autopsy and record the macros- 
copic appearance of any organs or tissues of 
interest, including but not restricted to, the 
injection site, heart, lungs, gastro-inicsiina! tract, 
liver, spleen, kidneys and gonads. 

6 PRESENTATION OF RESULTS 

6.1 The results shall be submitted in a test report 
that includes a complete record of the method of 
extraction and procedures foJiowed and any other 
relevant data necessary for the ^issessmcntofresuits 
as described in 7. 

7 ASSESSMENT OF RESULTS 

7.1 The assessment of results should be carried out 
by an experienced person ( preferably a toxicolo- 
gist ) who is aware of the conditions of use of the 
final product and has appropriate chcj^iical and 
biological data concerning it ( .ver 3*3 and 3.4 of 
Part 2 of this standard ). 

7.2 The overall assessment of test result shall be 
carried out taking into consideration all the infor- 
mation contained in the test report and, particu- 
larly any dillerence in the results between test 
groups and control groups and between sexes, 

7.3 The results of the assessment shall be recorded 
in the test reporL 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, J 9 86 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



